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ABSTRACT
INTRODUCTION: Heart failure (HF) is a chronic progressive syndrome, which is a result of preceding 
heart diseases and manifests with serious symptoms. Depression and anxiety are frequent comorbidities 
in chronic HF, which deteriorate the general status of the patients and are related to unfavorable health 
results—increased number of hospitalizations, deteriorated quality of life, and elevated mortality.
AIM: The aim of this article is to assess the tendency to fall into depression of patients with HF in NYHA 
class III-IV, hospitalized in the non-invasive cardiology clinic of St. Marina University Hospital, Varna and 
the link to socioeconomic factors—social isolation, family status, educational level, region of residence and 
so on. 
MATERIALS AND METHODS: Overall, 39 patients with HF (17 women and 22 men) were investigated. They 
were in III-IV NYHA functional class during hospitalization. After preliminarily informed consent, they 
were asked to fill out a validated screening questionnaire for depression in adults—the 15-item Geriatric 
Depression Scale (GDS). The link to the patients’ socioeconomic, demographic, biological, and clinical 
characteristics was sought with the help of a multi-factor linear and logistic regression analysis. 
RESULTS: The results for the level of depression among HF patients were related to socioeconomic factors—
region of residence, level of education, social isolation as well as to other variables—gender, age, and systolic 
left ventricular function assessed through the ejection fraction (EF). Higher levels of depression were 
observed in patients who resided in larger populated areas, with higher level of education and patients living 
alone. As far as gender was concerned, females were more susceptible to depressive episodes than males. 
At an average EF of 49.54 ±15.29%, the decreased left ventricular systolic function was also a factor of the 
degree of development of anxiety and depression. In a multi-factor analysis, however, only living alone was 
related to enhanced depressive attitude. 
CONCLUSION: Depression/anxiety in HF patients requires increased need of health care, shows poor 
health results, has high costs for treatment related to the serious symptoms, disability and high mortality. 
Regardless of that, no programs for timely detection, diagnosis, and treatment have been developed yet. 
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INTRODUCTION
Heart failure (HF) is a progressively developing 
clinical syndrome, observed predominantly in peo-
ple at the age of 65 years or older (1-3). In this age 
group, this is the leading cause for cardiovascular 
disease morbidity and mortality. About 50% of the 
patients die within up to 5 years after determining 
the diagnosis (4). HF has a more unfavorable progno-
sis than a number of cancers in both genders (5). The 
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na, Bulgaria. All  рatients were in NYHA class III 
and IV at admission. After giving informed consent, 
all of them who were mentally adequate enough to 
execute questionnaires were asked to fill in the 15-
item Geriatric Depression Scale (GDS) (16). This tool 
is validated as a screening test for deрression in el-
derly рoрulations. According to the рoints on the 
scale, we divided the рatients into three grouрs: bel-
low 5 рoints—no signs of deрression; from 6 to 10—
рossible deрression, and if the score was >10 рoints 
the deрression was almost definite. Further, we di-
chotomized the GDS score in рresent (>5 рoints) 
or absent (<5 рoints) deрression. We related the 
deрression scores with various socioeconomic fac-
tors—social deрrivation and living alone, level of ed-
ucation, region of living, as well as with other vari-
ables, such as age, gender, and systolic left ventricu-
lar (LV) function. The latter was evaluated through 
ejection fraction (EF), which was measured by the 
standard Simрson’s multidisc method at a 4-cham-
ber view on transthoracic echocardiography. 
For continuous variables, we tested the null 
hyрothesis using the indeрendent t-test or one-way 
analysis of variance (ANOVA), where aррrорriate. 
The results were given as mean±standard deviation 
or median in case of abnormal distribution. For cat-
egorical variables, the data were рresented as num-
bers and рercentage, and the chi-square test оr Fish-
er’s exact test (if small numbers) was aррlied. In or-
der to test the indeрendent effect of the various co-
variates on the GDS score, we used regression anal-
yses. First, we aррlied linear multivariate regression 
analysis with the GDS рoints as a continuous out-
come variable and age, gender, living alone, рlace 
of living, and education as рredictor variables. All 
variables were entered into the model, with р<0.05 
to stay in the model and р<0.1 to be remоved frоm 
it. Then, we tested the association between рresence 
of deрression as categorical variable (yes/no) and the 
EF as dichotomous variable (>40%/<40%), social iso-
lation, region of living, education, sex, and age as 
indeреndent variables in logistic regression analy-
sis. The backward steрwise selection was used with 
Wald’s methоd fоr testing of significance. The signif-
icance was acceрted if р<0.05. 
progression of HF is accompanied by aggravation of 
the symptoms, especially when combined with con-
comitant pathology.  Depression is one of the many 
comorbidities, which exert significant impact on the 
symptoms and the development of HF. It contributes 
to frequent re-hospitalizations and deteriorates the 
quality of life (6).
Depression and anxiety are the most frequent-
ly encountered pathological and psychological states 
in HF patients (7-9). Chronic diseases alone are the 
main reason for the development of a depressive syn-
drome. The limitations imposed by the disease, the 
exacerbation of the symptoms of the main disease, 
the frequent hospitalizations are major factors in the 
development of the symptoms of depression. 
Depression and anxiety, added to the symp-
toms of HF, deteriorate the quality of life in the pa-
tients, limit their physical activity, make the carry-
ing out of daily activities difficult and are the reason 
for social isolation and disability (10). This generates 
many health, social and economic problems amongst 
bedridden patients in particular. Patients with HF 
and depression are at an increased risk of death or 
secondary cardiac events (8, 11-14).
There is a considerable overlapping in the 
symptoms of HF and depression: sense of shortness 
of breath, fatigue and exhaustion, irritability, hope-
lessness, lack of desire for social life, lack of appe-
tite, change in the body weight, sleep disturbances, 
absence of interest in or pleasure from activities and 
hobbies, lack of desire and fear of physical activity, 
troubled concentration and memory (15).
That is why it is important to determine the link 
between depression/anxiety and HF and the preva-
lence of depression amongst aging patients with HF 
for timely diagnosis, follow-up and treatment of this 
high-risk population. 
AIM
The aim of this article is to screen for possible 
depression in elderly patients hospitalized for NYHA 
class III-IV HF, and to investigate the link to the so-
cioeconomic demographic and clinical factors. 
MATERIALS AND METHODS 
We assessed 39 рatients (17 females and 22 
males) who were hosрitalized in the Second Cardi-
ology Clinic of St. Marina University Hosрital, Var-
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RESULTS
In total, 39 patients with NYHA class II–IV 
HF were investigated. The average age of the group 
was 72.95±6.03 years, range from 64 to 92 years. The 
average EF of the left ventricle was 49.54±15.29% 
(19–79%). Eighteen (46.2%) individuals were with 
EF<50% and 11 (21.8%) were with EF below 40%. 
The gender distribution of the participants was: 22 
(56.4%) males and 17 (43.6%) females.
The main demographic characteristics were as 
follows: 17 (43.6%) were with primary school educa-
tion, and 22 (56.4%) were with secondary school ed-
ucation. Twenty-three (59%) resided in a city/town, 
and 16 (41%) were from rural regions. Family status: 
The majority lived with a partner—22 (56.4%), and 
17 (43.6%) were widowed or divorced. Baseline data 
with presence of probable and definite depression are 
shown in Table 1.
The mean number of points from the question-
naire for depressive attitude was 7.23±3.12 (range 
1–13), and the median was 7.00 points. The probabil-
ity for development of depressive symptoms is pre-
sented on Fig. 1. Only 17.9% of the hospitalized for 
HF were with <5 points (without depression).
Females were mоre рrоne tо senile deрressiоn 
than males (Fig. 2), р=0.012 according to Fisher’s ex-
act test.
There was nо significant assоciatiоn between 
the dichоtimized variable presence оf deрressiоn 
yes/nо and living alоne, рlace оf living, and level оf 
educatiоn. The resuls were also insignificant fоr age 
and LV systоlic functiоn (Table 1).
REGRESSIОN ANALYSIS
Linear Regressiоn Analysis
The mоdel included GDS роints as a depen-
dent cоntinuоus variable and several independent 





≥10 р (n=11) Р
Age years (mean±SD) 72.95±6.03 74.86±4.14 71.67±7.18 74.18±4.14 0.36
EF % (mean±SD) 49.54±15.29 41.00±15.43 52.48±16.26 49.36±12.17 0.23
Male gender (%) 22 (56.4) 7 (100) 7 (33.3) 8 (72.7) 0.004
Secоndary schооl (%) 17 (43.6%) 2 (28.6) 9 (42.9) 6 (54.5) 0.55
Living in city/tоwn (%) 23 (59) 2 (28.6) 14 (66.7) 7 (63.6) 0.19
Living alоne (%) 17 (43.6) 1 (14.3) 9 (42.9) 7 (63.6) 0.12
Table 1. Main characteristics оf the рarticiраting elderly раtients with HF (n=39) accоrding to their GDS result fоr 
presence оf deрressiоn 
Fig. 1. Distribution of patients with heart failure 
according to the probability of development of depression
Fig. 2. Depression rates by gender categories
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рredictоrs, all оf them simultaneously included in 
the mоdel. The results are рresented in Table 2.
The оnly significant factоr with an effect оn 
deрressiоn was living alоne. The mean difference 
was 2.3 роints mоre if the elderly реrsоn lived alоne, 
95%CI 0.1–4.53, р=0.044 (Fig. 3).
Lоgistic Regressiоn Analysis
Nо single indicatоr was a significant рredictоr 
оf GDS scоre >5 роints. All variables in the mоdel 
were insignificant (Table 3).
DISCUSSION
The occurrence of depression in HF patients 
is related to worse clinical results. At an attempt for 
therapeutic influence and improvement of the gen-
eral status, the symptoms of anxiety and depression 




95.0% Confidence Interval 
for B
Beta Std. Error Lower Bound Upper Bound
(Constant) 12.361 6.639 1.862 0.072 -1.163 25.884
Gender -1.120 1.177 -0.952 0.348 -3.518 1.277
Age -0.040 0.088 -0.458 0.650 -0.220 0.139
Living alone 2.298 1.097 2.096 0.044 0.065 4.532
Place of living -1.413 1.308 -1.080 0.288 -4.078 1.253
Education -0.242 1.207 -0.200 0.843 -2.701 2.218
EF % 0.011 0.038 0.292 0.772 -0.066 0.088
a. Dependent variable: Points of depression
Table 2. Linear multivariate regressiоn analysis оf GDS роints as an outcome variable and several imроrtant 
independent factоrs 
Fig. 3. Box-and-whiskers plot of the mean difference in 
the GDS score points between elderly people with HF 
living alone or with someone
B S.E. Wald df p Exp(B)
95% C.I.for EXP(B)
Lower Upper
Gender 20.141 8514.744 0.0001 1 0.998 5.587E8 0.000 .
Age -0.174 .131 1.765 1 0.184 0.840 0.650 1.086
Living_alone 1.905 1.384 1.895 1 0.169 6.718 0.446 101.156
Place of living -0.557 1.235 0.204 1 0.652 0.573 0.051 6.441
Education 1.366 1.455 0.881 1 0.348 3.920 0.226 67.914
EF_categories -0.491 1.219 0.162 1 0.687 0.612 0.056 6.679
Constant 23.337 4257.383 0.0001 1 0.996 1.365E10
Table 3. Logistic regression analysis with outcome variable the GDS score>5 points and predictor variables age, gender, 
social isolation (living alone vs. living with someone), educational level (primary, secondary school, and university), 
place of living (urban vs. rural), EF as categorical (reduced vs. preserved)
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vorable course of the disease) result in nonadherence 
to the treatment and in poor persistence to the thera-
peutic guidelines, which additionally deteriorates the 
general status of the patients. This is why it is of spe-
cial significance to determine the frequency of de-
pression and anxiety among them.
In our study, we found significant prevalence 
of depressive attitudes among elderly HF patients 
—28% were with depression as a most probable di-
agnosis and another 54%—as a very possible one. A 
number of clinical studies show the presence of clini-
cally significant depression in HF patients. The prev-
alence varies between 9 and 60% depending on the 
diagnostic tools (17). One meta-analysis of 37 stud-
ies in patients with HF indicates that, as a percent-
age, depression is more frequent among patients with 
HF than in the general population. The clinically sig-
nificant symptoms affect 21.5% of the HF patients re-
porting a depressive syndrome on the basis of ques-
tionnaires and 19%—on the basis of a diagnostic in-
terview (8). The reasons for this variability of de-
pression prevalence in HF are several: 1) the meth-
ods used for depression assessment (questionnaire 
vs. structured interview); 2) the armamentarium for 
depression diagnosis—many instruments with vary-
ing complexity; 3) conservative vs. more liberal dis-
criminative cut-off values for defining depression; 4) 
the HF severity, the mean age, ethnic origin and sex 
of the patients searched; 5) hospitalized or ambula-
tory patients.  
Females were significantly more prone to de-
pressive moods than males in our sample—100% vs. 
68%, p=0.012. Our data on this sex difference are con-
firmed by other studies. In the meta-analysis men-
tioned before, T. Rutledge et al. (8) found that clini-
cal depression was present in 32.7 % of the female pa-
tients (range 11–67%) vs. 26.1% (range 7–63%) in the 
male subgroup. Regarding gender, it has been shown 
that women also experience more intense depression 
(18). In another study (19) of 155 HF patients NYHA 
class II-IV with reduced ejection fraction (EF<40%) 
the women were more likely (64%) to be depressed 
than men (44%). On the contrary, SA Thomas et al. 
(20) showed that men with HF were more likely to 
become depressed than the general population. The 
independent effect of sex on depressive predisposi-
tion, however, was lost in our multivariable regres-
sion analyses, both linear and logistic. The possible 
explanations are the small number of patients or that 
the gender difference is mediated through other so-
cial factors, like education, living conditions, and so-
cial isolation. 
Our results showed that social isolation and liv-
ing alone were important factors in the relation de-
pression/heart failure. The relative share of the pa-
tients with HF in our group who live alone and with-
out social support increased steadily from 14% in 
those without depression to more than 63% in those 
with most probable depression. Moreover, the link 
between social isolation and depression remained 
the only significant factor in the linear multivariate 
regression analysis, with a mean difference in GDS 
score of more than 2 points. The same results were 
reported in a big community study in patients with 
HF where depression prevalence increased from 14% 
in the group with low perceived social isolation to 
52% in those with high isolation (21). The social iso-
lation increased mortality risk >3 times, hospitaliza-
tions were higher by 70%, and the risk of emergency 
department visits went up by 57% in this high-risk 
population. Other studies, including one meta-anal-
ysis, have reinforced the role of loneliness and social 
isolation as a risk factor for cardiovascular diseases 
(22, 23). This was not confirmed by others (11) where 
the marital status was not different between various 
levels of depression in 402 patients with HF.
Other socioeconomic factors, like education 
and place of living, did not show any significant 
link to the tendency to suffer from depression in 
our patients with HF. Similar lack of association be-
tween social economic status, lower level of educa-
tion, and depression was reported by I Zahid et al. 
(24). They assessed 170 HF patients with EF<40%, 
at a mean age 64 years and 73% males. Almost two 
thirds (60%) had some level of depression assessed 
by a PHQ-9 questionnaire. Low economic status had 
61.8% of the depressed patients and 60.3% of those 
without depression, p=0.84. No education character-
ized 30.4 and 32.4%, respectively, p=0.78. M Polikan-
drioti et al. (19) report a trend to observe higher de-
pression scores in low-educated patients with HF. In 
their group of 139 patients with HF primary school 
education was insignificantly related to depression 
compared to high education level (p=0.05). Unlike 
us, however, they found that living in a metropolitan 
area predisposed to higher risk of depression com-
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pared to living in villages (p=0.021). One possible ex-
planation of these findings is that in our study we 
did not measure socioeconomic status directly. In-
stead, we used proxies like education level and ur-
ban/rural environment. Although they reflect some 
features of the socioeconomic condition, the impor-
tance of the position in the society is more complex 
than just those two factors. However, education and 
socioeconomic factors are important for the well-be-
ing, since HF patients do not easily accept the disease 
and adopt non-compliance to drug therapy (25).
The severity of HF is assessed either by the re-
duced systolic function measured by EF or by the im-
paired functional capacity measured by the NYHA 
functional class. Several meta-analyses and individ-
ual studies show that severity of depression correlates 
with higher NYHA class (8,26). All our patients were 
in NYHA class III and IV when they were hospital-
ized. As they were with advance stages of HF, it was 
not possible to look for the effect of severity of both 
diseases. Our population of HF patients was a mix-
ture of both reduced and preserved EF, with mean 
EF 49%. Only one fifth of the patients were with 
EF<40%. But it is well known that the quality of life 
and psychological well-being are not always tightly 
following the severity of the disease. The lack of re-
lation between EF and GDS score was also observed 
by V Vaccarino et al. (27) In their cohort of 391 pa-
tients with HF, almost 50% were with EF>40% and 
the mean GDS score was not different in the vari-
ous levels of EF reduction (p=0.13). The mean GDS 
score was almost identical to ours—7.3 vs. 7.23. Inter-
estingly, they also found a trend of higher depression 
tendency in the females (p=0.09) but in their sample 
the low-education group showed significantly high-
er scores than their more educated peers—mean 7.81 
vs. 6.92, p=0.004. Marital status had no effect on de-
pression in this study. On the contrary, van Melle et 
al. (28) found significant inverse relation between 
EF and the development of depression symptoms 
(p<0.01). EF<30% predicted 4.46 times higher risk of 
clinically evident depression than EF>60% in post-
myocardial infarction patients 3 months after the in-
cident event. However, these were patients with acute 
myocardial infarction (MI) and not with HF. Inter-
estingly, the presence of depression steeply dimin-
ished with time and was 11% at 6 months and 5% at 
one year after MI. Thus, the extrapolation of the re-
sults to patients with congestive heart failure (CHF) 
may be misleading, as the chronic condition has a 
different course pattern than the acute one.
This study has its limitations as well. First, the 
comorbidity of the monitored patients was not clari-
fied, the availability of other chronic diseases except 
HF, as this is an additional burden for occurrence of 
clinical and psychological symptoms. Moreover, the 
significant prevalence of depression among HF pa-
tients may to a certain degree be explained with the 
availability of accompanying comorbidities. Second, 
the comparison with other similar studies is rather 
difficult, sometimes even impossible, as various cri-
teria of diagnosis and evaluation of depression are 
used. Third, a relatively small number of patients, 
hospitalized in a single center in referral university 
hospital, is evaluated. There are reports on some dif-
ferences in the levels of depression and anxiety be-
tween hospitalized patients and outpatients. This is, 
to a certain degree, a predictor of psychological and 
behavioral attitudes amongst patients. That is why, 
our study may be the basis to conduct similar re-
search in other hospital centers, as well as in ambula-
tory patients. The role of the healthcare specialists in 
the latter research may be extremely important and 
with substantial significance. 
CONCLUSIONS
The early recognition of depression in cardiac 
pathology is of important significance for the clini-
cal practice, for an improvement in the health sta-
tus and the quality of life. If depression is recognized 
and adequately treated, the general condition and the 
prognosis of HF patients will improve. Hospitaliza-
tions will decrease, the quality of life of the patients 
will improve, the health and economic results will be 
optimized. 
That is why it is important to provide complex 
health care, which must include screening for risk 
factors, a control over the symptoms of deterioration, 
guidelines-oriented treatment and psychological co-
operation and support. 
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